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Unusual etiology of upper extremity ischemia in a
scleroderma patient: Thoracic outlet syndrome
with arterial embolization
Beate Hugl, MD,a W. Andrew Oldenburg, MD,a Albert G. Hakaim, MD,a
and Scott T. Persellin, MD,b Jacksonville, Fla
Although the causes of digital ischemia and necrosis are diverse in women, the most common etiology is connective tissue
disease. We describe a patient with scleroderma who presented with arm ischemia secondary to arterial embolization from
thoracic outlet syndrome. Her sublavian artery was compressed by the anterior scalene muscle and a cervical rib, leading
to a stenosis with poststenotic dilation of the artery. Within the aneurysmal formation was a thrombus, which was
probably the source of the distal embolization. The patient underwent surgical resection of the cervical and first rib. The
abnormal portion of the subclavian artery was resected and replaced with an interposition graft. ( J Vasc Surg 2007;45:
1259-61.)Scleroderma causes thickened skin and varying degrees
of organ dysfunction resulting from small vessel vasculopa-
thy and immune-mediated fibrosis. Bilateral Raynaud’s
phenomenon is common in these patients and causes recur-
rent painful attacks and frequent digital ischemic lesions.
Raynaud’s phenomenon in scleroderma is fundamentally
different than the primary form of this disorder,1 because
the digital artery closures affect not only the thermoregu-
latory vessels but also the nutritional vessels. In combina-
tion with sustained vasospasm, progressive tissue ischemia
occurs and tissue necrosis or ulceration can develop. Pa-
tients with primary Raynaud’s disease lack evidence of
structural vessel disease, and despite vasospasm maintain a
certain nutritional flow in the arterioles to avoid ischemic
lesions. Thoracic outlet syndrome (TOS), which is caused
by compression or irritation of the neurovascular bundle at
the level of the costo-clavicular passage, is an unusual cause
of arm pain and often difficult to diagnose. Upper extremity
ischemia is caused by TOS in less than 5% of patients.2 In
this report, we describe a patient with scleroderma who
presented with arm ischemia secondary to arterial emboli-
zation from thoracic outlet syndrome.
CASE REPORT
A 47-year-old woman with diffuse systemic scleroderma
(ANA positive) presented to the rheumatology department with an
ischemic left third distal finger. The patient had a 6 1/2 year
history of scleroderma with secondary mild Raynaud’s phenome-
non without any fingertip necrosis, with sclerodactyly of the fingers
and toes, and progressive fibrosis proximally including extremities,
trunk, and face. Two weeks prior to presentation, she had devel-
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doi:10.1016/j.jvs.2007.01.040oped pain in her antecubital area of the left arm without any
obvious precipitating event. Six days prior to presentation, she
awakened during the early morning with pain in her left third distal
phalanx which persisted, and her finger became cyanotic. On
examination, she had an absent left radial, ulnar, and brachial pulse.
She had a bruit in the left infraclavicular area. The right upper
extremity was unremarkable. Her left third distal phalanx was
moderately tender and cool with poor capillary refilling in her left
hand (Fig 1). An upper extremity angiogram, demonstrated a
tortuous and irregular mid left subclavian artery with a short focal
50% stenosis at its mid distal aspect (Fig 2). There was an occlusion
of the left brachial artery at the level of the proximal-mid humerus
with a meniscus sign consistent with a probable embolus. Collat-
erals reconstituted the brachial artery at the mid-distal humerus.
Above the elbow joint, the brachial artery reoccluded with recon-
stitution of the interosseous artery in the upper forearm. Delayed
imaging showed a diminutive and irregular left ulnar and radial
artery, which both reconstituted in the proximal forearm and the
wrist, but there was no significant filling of any of the digital
arteries. In the abducted position, arteriography demonstrated
occlusion of the mid left subclavian artery. Fluoroscopic examina-
tion of the cervicothoracic junction demonstrated a small left
cervical rib, with a more diminutive one on the right.
The patient subsequently underwent surgical resection of the
cervical and first rib along with anterior scalenectomy by a supra-
clavicular approach. The anterior scalene muscle was exceedingly
taut and the subclavian artery was literally being pinched by this
muscle. Distal to the anterior scalene muscle, the subclavian artery
showed a poststenotic dilation with an ulceration and adherent
thrombus, which was probably the source of the distal emboliza-
tion.
The anterior scalene muscle was transected distally near its
insertion off the pedicle. Dissection was carried out on the first rib
between the subclavian and the brachial plexus nerve roots expos-
ing the middle scalene muscle which was divided. There was an
exostosis with the cervical rib inserted onto the first rib. The
cervical rib itself was within the fibers of the middle scalene muscle.
The first rib and its union with the cervical rib and the portion of
the cervical rib were removed in its entirety.
1259
presentation.
reconstitution.D, Second embolic occlusion of the distal brac
JOURNAL OF VASCULAR SURGERY
June 20071260 Hugl et alThe abnormal portion of the subclavian artery was resected
and replaced with an interposition graft (8 mm thin-walled PTFE
graft). From the distal brachial artery, a Fogarty catheter was
passed proximally and distally into the radial and interosseous
arteries retrieving some old thrombus. To increase the inflow to
the palmar arch, a proximal brachial to radial and interosseous
artery bypass with reversed saphenous vein was performed. Intra-
operative arteriogram showed an occluded ulnar artery and a
sluggish flow in the radial artery due to the distal occlusion of the
radial artery beyond the wrist, but nevertheless, the digital arteries
and the palmar arch reconstitutes through small collaterals.
Over the course of her hospital stay, her arm edema, range of
motion, and strength showed dramatic improvement. She had a
strong palpable radial pulse and a Dopplerable ulnar pulse. For
prophylaxis, she was placed on low dose aspirin. One year after
surgery, she still had a palpable left radial pulse, but complained of
increasing chest, bilateral arm, and neck pain due to worsening of
her systemic sclerosis.
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Scleroderma is a rare and progressive autoimmune dis-
ease that leads to hardening and tightening of the skin and
connective tissue. Most damage occurs at the level of the
cutaneous circulation and in the microvasculature of vari-
ous internal organs.3
Raynaud’s phenomenon may be present in more than
90% of these patients and appears years before clinically
significant skin changes and internal organ involvement
develops.4 Both vasospasm and focal segmental occlusions
in the digital arteries may result in ischemia, digital ulcer-
ation, and cold intolerance. Increasing symptoms or sud-
den deterioration in the status of ulcerations may be caused
by reduction in arterial inflow into the palmar arches sec-
ondary to more proximal occlusion or stenosis in the radial
and ulnar arteries at the wrist.5 Atherosclerotic stenosis,
thromboembolism, trauma, arteritis, and compression of
the subclavian-axillary arteries at the thoracic outlet are
other potential causes of reduced arterial flow to the upper
extremity. Approximately 70% of acute occlusions of the
upper limb arteries are caused by arterial embolism,6 19%
by acute arterial thrombosis,7 and 10% by arterial trauma.8
Ninety-eight percent of all patients with TOS suffer from
the symptoms resulting from compression of the brachial
plexus, while only 2% present with symptoms from vascular
compression.9
Many, if not most patients, with cervical ribs are com-
pletely asymptomatic and never develop arterial pathology.
Early on, arterial compression is asymptomatic orminimally
symptomatic and not easily recognized. Chronic intermit-
tent compression subsequently can lead to a stenosis of the
vessel lumen, which at this point can be reversible following
thoracic outlet decompression. But over the time, the
artery undergoes fibrotic changes. The consequences of
more advanced arterial wall changes range from relatively
minor microembolic events to major vessel thrombosis
resulting in potentially limb-threatening ischemia, claudi-
cation, vasomotor phenomena, and digital gangrene. Many
patients with major thromboembolic complications have a
prior history of symptoms similar to Raynaud’s phenom-
enom on the affected side, including episodic pallor, ery-
thema, and cyanosis. Retrograde propagation of the throm-
botic masses from the subclavian to the vertebral or carotid
arteries can cause different forms of cerebral embolism.
In our patient, the clinical symptoms of pain extending
proximal to the hand, the unilateral absence of more prox-imal pulses in the arm, and the presence of a cervical rib lead
us to suspect TOS with arterial complications. Many diag-
nostic studies are obtained to exclude other causes such as
cervical x-rays, electromyography, and nerve conduction
studies. A chest x-ray helps with identification of cervical
ribs. Vascular studies, including duplex ultrasound, venog-
raphy, and arteriography during normal and provocative
(hyperabduction) positioning of the arm, are essential in
patients presenting with vascular TOS.
Vascular TOS requires surgical treatment that involves
decompression of the thoracic outlet and may include
vascular procedures. Decompression procedures include
cervical and/or first ribs excision via a supraclavicular or
transaxillary approach. The most common methods of ar-
terial repair in such cases are resection and interposition
grafting with autologous vein or prosthetic grafts.
Although it is understandable to attribute hand and
finger symptoms to vasospastic or small vessel disease in
patients with scleroderma, the astute clinician must con-
sider all possible etiologies especially in patients with more
proximal arm ischemia and loss of proximal pulses. The
presence of unilateral Raynaud symptoms and hand isch-
emia in a young patient without atherosclerosis should raise
suspicion about the possibility of microemboli from a more
proximal source.
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